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Introduction

Figure 1.
Definition of
Food Waste. Image taken from Global Food Waste
Management (2017).

Food waste is an end product, that has
not been recycled and has no economic
value and is therefore considered
waste. Fruit waste is a rich source of
moisture, microbial loads, and could
lead
directly
to
environmental
pollution through greenhouse gas
emissions or landfills. Food processing
industries are constantly faced with
stringent government regulations,
financial constraints and space for
waste disposal e.g. pomace (Wine/
juice industries).

The current utilization of the food
waste is animal feed, fertilizer,
renewable energy resources and
biofuels.
Associated problem:
• Expensive waste treatment
• Catastrophic to the environment
• Stringent government regulations
• Limits the food production
• Transportation

Review of the Statistical Modeling

Ultra-High Pressure Extraction

Table 2. Studies Involving Statistical Design to Optimize Process in High-pressure Processing
Figure 3. Ultrahigh
Pressure Extraction
Equipment.
Image taken from Jun Xi
(2011).

Figure 2. Image taken from Global Food Waste
Management (2017).

Recyclable Food Waste Act also known as Food Recycling Law
developed in 2001. It encourages all the entities in the food product
supply chain in order to reduce the food waste generation from
production to retail stage.
The U.S. Energy Information Administration published a report on
energy consumption by energy source in 2016. In the report it is
estimated that approximately 10% of the renewable energy consumed
constitutes 46% of the biomass source including biomass waste,
bioplastic, biofuels, and wood.

Ultra-high pressure (UPE) extraction is a method used for the
extraction of BACs from certain food waste. Beneficial
compounds that could be used as an additives to organic
food/beauty products. The UPE process takes place in an
extraction vessel where sample (food waste) is placed in an
airtight plastic bag (polyethylene) for extraction. The principle
involves extraction with high pressure which deforms cells and
causes cell wall damage resulting in enhanced rapid dissolution of
BACs into the solvent. In comparison with other extraction
methods, the UPE method is more efficient, as it is quick, requires
low temperatures and GRAS solvents (water and ethanol)
therefore resulting in more efficient technique.

Biologically Active Compounds

Extraction Methods Comparison
Table 1. Extraction Methods Comparison Table.

Extraction Method
Advantage(s)
UPE
Short extraction time
More intact sample
Percolation
Short extraction time
More complete extraction
Maceration
Average efficiency
Soxhlet
Increased extraction rate
Liquid-liquid
Solid-liquid

Universal application to
various compounds
Simpler process

Disadvantage(s)
Expensive
Low quality extract
Slow method
Long extraction
time
Low quality extract
Chance of
impurities

Figure 4.
Fruit/Vegetable
Pomace.
Image taken
from
stock.adobe.com

Biologically Active Compounds (BACs) are plant secondary metabolites
(such as polyphenols) which may contain anti-cancer, anti-hypertensive
and/or antioxidant properties. Such compounds can be extracted specifically
from certain foods and vegetables such as: apples, olives and grapes. The
extraction of these BACs is crucial to our research project as they will be
statistically analyzed and further studied for their properties and % yield.

Conclusion
Figure 5. Katya
Rivera & Dr.
Foram Madiyar
working in the
laboratory.
Photo courtesy:
Embry-Riddle
Photographer
Daryl LaBello

In conclusion, screening, purification, chemical characterization, stability
testing, and structural elucidation of the extracted BACs will be
performed. The extraction efficiency of the BACs extracted will be
compared with conventional methods of extraction and commercially
available pomace products. We believe the results from this study will
demonstrate the utility of UPE for the extraction of BACs. We have
gathered sufficient preliminary results and possess the required expertise
to accomplish the proposed studies.
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